Motivated by the rapid spread of the coronavirus disease 2019 (COVID-19) pandemic, this research examines whether younger and older men and women differ in their COVID-19 related worries and behavior changes. Although COVID-19 has an overall mortality rate of around 2%--3%, the case fatality rate is higher among older adults and also higher among men than women ([@CIT0028]). For instance, of the COVID-19 deaths in Italy, 83% have been individuals aged 60 or older, and 80% have been men ([@CIT0023]). Because of this, it would be logical to assume that older adults, and particularly older men, would be more worried about, and taking more precautions against, COVID-19.

However, prior research suggests that worry occurs less frequently for older, when compared with younger adults (e.g., [@CIT0001]; [@CIT0012]; [@CIT0013]; [@CIT0016]), and worry occurs less frequently for older men than for older women ([@CIT0011]). Older adults, and particularly older men, also worry less about death and their own mortality ([@CIT0024]).

Typically, these age-related declines in worry are beneficial. Worry has been associated with increased risk for cardiovascular disease ([@CIT0018]), with poorer physical health ([@CIT0002]), and with greater declines in learning and memory over time ([@CIT0021]). However, within the context of preventative health behaviors, worry can also be beneficial, as it is a key determinant of behavior. For example, research has shown that anticipatory worry is predictive of positive health behaviors such as getting flu shots ([@CIT0004]), smoking cessation ([@CIT0009]), HIV testing ([@CIT0008]), and engaging in cancer-screenings ([@CIT0015]; [@CIT0020]). Worry also predicted favorable health behavior changes during the SARS epidemic ([@CIT0019]).

Building on these findings, we tested whether older adults, and particularly older men, may also be less worried about COVID-19 than their younger counterparts. We also tested whether this, in turn, had implications for their implementation of behavior changes.

Method {#s1}
======

Participants {#s2}
------------

Participants were a convenience sample of community-dwelling U.S. residents, who were younger (18--35 years) or older in age (65--81 years) recruited using the Cloud Research panel services ([www.cloudresearch.com](http://www.cloudresearch.com)). We excluded participants whose age was not within our inclusion criteria, who stated that their data should be discarded because they were distracted (see Procedure section), or who reported a confirmed COVID-19 diagnosis. This resulted in a sample of 146 younger adults (68 men, 78 women) and 156 older adults (82 men, 74 women). Power analyses conducted in G\*Power 3.1 specifying a β/α ratio of 4 with four groups, showed that this sample size provided more than 80% implied power to detect effects of at least *f* = .162 within ANOVA analyses. For participant factors as a function of age and gender, see [Table 1](#T1){ref-type="table"}.

###### 

Participant Factors as a Function of Age and Gender

  Participant factor                                                        Younger adults                Older adults   
  ------------------------------------------------------------------------- ---------------- ------------ -------------- ------------
  Sample size (*n*)                                                         68               78           82             74
  Age (years)                                                               29.8 (5.3)       27.9 (4.9)   70.2 (3.2)     70.4 (3.7)
  Subjective health                                                         5.5 (1.3)        5.4 (1.2)    4.8 (1.4)      4.9 (1.2)
  Education (years)                                                         15.3 (3.3)       15.4 (2.6)   15.5 (2.5)     14.3 (2.2)
  Political orientation                                                     4.1 (2.0)        3.7 (1.7)    4.1 (2.0)      3.9 (2.2)
  \% Married                                                                42.6             38.5         70.7           47.3
  \% Rural                                                                  16.2             23.1         22             23
  Subjective SES                                                            6.1 (2.2)        5.3 (1.8)    6.1 (1.7)      5.8 (2.0)
  \% Caucasian/white                                                        72.1             67.9         91.5           89.2
  \% Employed (part-time or full-time)                                      76.5             61.5         11.0           14.9
  Number people know with COVID-19                                          1.6 (6.2)        1.0 (5.7)    0.06 (0.3)     0.04 (0.2)
  Daily time spent thinking, reading, talking about COVID-19 (% endorsed)                                                
   None at all                                                              10.3             5.1          6.1            1.4
   Less than 1 hr                                                           22.1             37.2         37.8           21.6
   1--3 hr                                                                  26.5             33.3         35.4           47.3
   4--6 hr                                                                  26.5             15.4         8.5            13.5
   7--9 hr                                                                  13.2             3.8          6.1            6.8
   ≥10 hr                                                                   1.5              5.1          6.1            9.5

*Notes.* COVID-19 = coronavirus disease 2019. Numbers in parentheses represent standard deviations. Subjective health was reported on a 1 (*very poor*) to 7 (*excellent*) scale. Political orientation was reported on a 1 (*Strong Democrat*) to 7 (*Strong Republican*) scale. Marital status was coded as 1 if the participant reported being married or living with someone in a marital type relationship, otherwise it was coded as 0. Rural/urban dwelling was coded as 0 for rural, and 1 for suburban or urban. Subjective socioeconomic status was assessed via the McArthur Scale of Subjective Status, and scores can range from 1 (*lowest status*) to 10 (*highest status*). Participants self-reported their race and ethnicity, and this was later coded as 1 for non-Hispanic whites, and 0 for all other racial/ethnic identities or was not reported. Participants self-reported their employment status, and this was later coded as 1 for employed (either part-time or full-time) and 0 for all other employment statuses (i.e., student, retired, unemployed and looking for work, unemployed and not looking for work, homemaker, and unable to work).

Materials {#s3}
---------

We created a questionnaire assessing responses to COVID-19, including risk perceptions, worries, and behavior changes. Questions were based in part upon studies testing the psychological impact of SARS ([@CIT0006]; [@CIT0022]; [@CIT0027]).

### COVID-19 risk perception {#s4}

To assess risk perception, participants indicated on a 1 (*strongly disagree*) to 7 (*strongly agree*) scale whether they thought people are over-reacting about COVID-19 and whether COVID-19 is really no different than the flu. Responses to these questions were highly correlated (*r* = .696, *p* \< .001). Responses were reverse-scored so that higher numbers indicate greater perceived risk, and then averaged to create a composite risk perception score.

### COVID-19 worries {#s5}

Participants indicated the extent to which they worried about the impact of COVID-19 for each of the following: (i) personally catching it, (ii) dying as a result of it, (iii) a family member catching it, (iv) disruptions to own lifestyle, (v) local hospitals being overwhelmed, (vi) economy entering a recession, (vii) local stores running out of important things (such as food or medicine), and (viii) family's income declining because of it. Each question was answered using the following response options: (a) not at all, (b) a little, (c) a moderate amount, (d) a lot, and (e) a great deal. Responses to these eight questions were averaged to create a composite worry score (Cronbach's alpha = .88).

### COVID-19 behavior changes {#s6}

Participants indicated whether or not they had engaged in certain behaviors. Some behaviors had clear benefits in reducing infection risk and included: (i) washed hands more frequently, (ii) taken more care about cleanliness, (iii) worn a surgical/ hygiene mask, (iv) stopped shaking hands, (v) stopped touching own face, (vi) stopped socializing with others, (vii) begun avoiding public places (such as restaurants, public transportation, libraries, or stores), and (viii) gone into complete quarantine. We also assessed other behaviors that had less clear health benefits: (ix) eaten a more balanced diet in an effort to avoid contracting COVID-19, (x) taken additional vitamins or supplements in an effort to avoid contracting COVID-19, (xi) purchased extra food, and (xii) purchased extra medical supplies, including medications. Although we did not assess the reasons for purchasing extra food or medical supplies, we reasoned these behaviors should allow people to shelter-in-place longer. All questions had three response options: (a) Yes, (b) I am considering it, but not yet doing it, and (c) No. For analyses, we treated these as dichotomous variables and combined the latter two response categories. Responses were summed to create a behavior change score (Cronbach's alpha = .81).

Procedure {#s7}
---------

Procedures were approved by the Institutional Review Board at Georgia State University. After providing consent, participants completed an online study, which contained the questions assessing COVID-19 risk perceptions, worries, and behavior changes (see Materials section), as well as other tasks not described here. At the end, participants indicated whether their data should be excluded from analyses and were assured their response would not affect compensation. Compensation varied based upon recruitment sources and included charity donations, gift card reward points, or payments up to \$2. The compensation method was managed by Cloud Research panel services and is unknown to the researchers.

Data Collection Timeline {#s8}
------------------------

COVID-19 was declared a pandemic by the World Health Organization on the 11th of March 2020. Our data were collected on the 23rd, 25th, 27th, 29th, and 31st of March 2020. During this time period, responses to COVID-19 in the United States were rapidly evolving. Over these 9 days, the number of COVID-19 cases in the United States increased from 44,183 to 186,101, and the number of States implementing stay-at-home order increased from 9 to 32 ([@CIT0017]). On March 26, the United States also surpassed China to become the country with the most reported COVID-19 cases.

Results {#s9}
=======

COVID-19 Risk Perceptions {#s10}
-------------------------

Overall, 24.5% of participants expressed at least some agreement that people are overreacting, and 18.3% expressed at least some agreement that COVID-19 is no different than the flu. However, within a 2 (age group) × 2 (gender) ANOVA, we found that COVID-19 composite risk perception scores varied based upon age, *F*(1, 298) = 30.89, *p* \< .001, $\eta_{p}^{2}$ = .09, and gender, *F*(1, 298) = 5.34, *p* = .022, $\eta_{p}^{2}$ = .02. Overall younger adults perceived the risks of COVID-19 to be lower than did older adults, and men perceived the risks to be lower than did women ([Table 2](#T2){ref-type="table"}). The interaction between age and gender was not significant, *F*(1, 298) = 0.55, *p* = .460, $\eta_{p}^{2}$ \< .01.

###### 

Mean COVID-19 Perceptions, and COVID-19 Worries as a Function of Age Group and Gender

  COVID-19 perceptions and worries    Younger adults                      Older adults       
  ----------------------------------- ------------------ ---------------- ------------------ ----------------
  COVID-19 perceptions                                                                       
   People are overreacting            4.1 (2.0)^a,b^     4.5 (1.9)^c^     5.1 (1.7)^a^       5.7 (1.6)^b,c^
   COVID-19 no different than flu     4.6 (1.9)^a,b^     4.9 (1.8)^c^     5.5 (1.5)^a^       5.9 (1.4)^b,c^
   Composite risk perception score    4.4 (1.8)^a,b,c^   4.7 (1.7)^a,d^   5.3 (1.5)^b^       5.8 (1.3)^c,d^
  COVID-19 worry                                                                             
   Personally catching it             3.5 (1.3)^a^       3.0 (1.3)        2.8 (1.0)^a^       3.3 (1.2)
   Dying from it                      3.0 (1.5)^a,b^     2.4 (1.4)^a^     2.3 (1.0)^b^       2.8 (1.3)
   Family member catching it          3.6 (1.2)^a^       3.5 (1.3)^b^     3.0 (1.1)^a,b,c^   3.6 (1.2)^c^
   Disruptions to lifestyle           3.7 (1.2)^a^       3.6 (1.2)^b^     3.0 (1.3)^a,b^     3.5 (1.2)
   Family income declining            3.4 (1.3)^a^       3.2 (1.3)^b^     2.2 (1.3)^a,b,c^   2.9 (1.5)^c^
   Store shortages (food, medicine)   3.7 (1.0)^a^       3.5 (1.2)        3.1 (1.2)^a^       3.4 (1.3)
   Local hospitals overwhelmed        3.7 (1.0)          3.8 (1.2)        3.4 (1.2)^a^       4.0 (1.0)^a^
   Economic recession                 3.8 (1.1)          3.8 (1.2)        3.9 (1.2)          4.1 (1.1)
   Composite worry score              3.6 (0.9)^a^       3.3 (0.9)^b^     3.0 (0.9)^a,b,c^   3.4 (0.9)^c^

*Notes.* COVID-19 = coronavirus disease 2019. Numbers in parentheses represent standard deviations. COVID-19 risk perception questions were answered on a 1 (*strongly disagree*) to 7 (*strongly agree*) scale. However, to ease interpretation, these items were reverse-scored so that higher numbers indicate higher perceived risk. The numbers presented here represent the means and standard deviations after reverse scoring. COVID-19 worry questions were answered using the following scale: 1 = not at all, 2 = a little, 3 = a moderate amount, 4 = a lot, and 5 = a great deal. For each outcome measure, we used Tukey HSD post hoc tests to compare the four groups (younger men, younger women, older men, and older women). Within each row, when two means share a letter, it indicates that they were statistically different (*p* ≤ .05) from one another.

COVID-19 Worries {#s11}
----------------

On average, participants endorsed a moderate level of COVID-19 worry (*M* = 3.31), and only one participant (an older male) reported having absolutely no worry about COVID-19. However, in a 2 (age group) × 2 (gender) ANOVA on our composite worry score, there was a significant main effect of age, *F*(1, 298) = 5.78, *p* = .017, $\eta_{p}^{2}$ = .02, which was qualified by a significant interaction between age and gender, *F*(1, 298) = 11.27, *p* = .001, $\eta_{p}^{2}$ = .04. Although participants reported moderate-to-high levels of worry, older men were relatively less worried than other participants ([Table 2](#T2){ref-type="table"}).

COVID-19 Behavior Changes {#s12}
-------------------------

On the most important behavior change outcomes there was high endorsement. More than 80% of participants reported washing their hands more frequently, taking more care about cleanliness, no longer shaking hands, and avoiding public places. More than 60% of participants also reported no longer socializing with others. However, when looking at the total number of behavior changes endorsed, within a 2 (age group) × 2 (gender) ANOVA, there was a main effect of age, *F*(1, 298) = 6.21, *p* = .013, $\eta_{p}^{2}$ = .02, which was qualified by an interaction between age and gender, *F*(1, 298) = 12.26, *p* = .001, $\eta_{p}^{2}$ = .04. Compared with other participants, older men endorsed the fewest number of behavior changes. Follow-up item-level Tukey post hoc comparisons (given in [Table 3](#T3){ref-type="table"}) showed that this was because older men were relatively less likely to have worn a mask, to report having stopped touching their faces, or to have purchased extra food. In contrast, older women did not significantly differ from younger adults in terms of total number of behavior changes, and item-level post hoc comparisons ([Table 3](#T3){ref-type="table"}) suggest that older women were the most likely to report social distancing and avoiding public places.

###### 

Behavior Changes in Response to COVID-19 as a Function of Age Group and Gender

  Behavior changes                                  Younger adults               Older adults     
  ------------------------------------------------- ---------------- ----------- ---------------- --------------
  Wash hands more                                   85.3             87.2        86.6             95.9
  More careful about cleanliness                    86.8             85.9        81.7             90.4
  Worn a mask                                       50.0^a,b,c^      23.1^a,d^   7.3^b,d^         10.8^c^
  Stop shaking hands                                80.9             83.3        84.1             94.6
  Stop touching own face                            55.9^a^          52.6^b^     31.7^a,b,c^      66.2^c^
  Stop socializing                                  60.3^a^          69.2^b^     74.4             89.2^a,b^
  Avoid public places                               80.6^a^          84.6        81.7^b^          95.9^a,b^
  Gone into complete quarantine                     56.3             47.9        36.5             38.7
  Purchased extra food                              70.6^a^          66.7^b^     42.7^a,b,c^      63.5^c^
  Purchased extra medical supplies or medications   66.2^a,b,c^      35.9^a^     23.2^b^          32.4^c^
  Balanced diet to avoid                            52.9^a^          39.7        30.5^a^          45.2
  Vitamins to avoid                                 61.8^a,b^        43.6        28.4^a^          35.1^b^
  Mean (and *SD*) total behavior change score       8.0 (3.5)^a^     7.2 (2.9)   6.0 (2.7)^a,b^   7.5 (2.3)^b^

*Notes.* COVID-19 = coronavirus disease 2019. For each specific behavior assessed, the numbers represent the percentage of participants who indicated that they had made the behavioral change. Questions were answered using the following scale: 1 = yes, 2 = I am considering this, but not yet doing it, and 3 = no. For analyses, these were dichotomized by combining the latter two categories. For each individual outcome measure, we used a series of pairwise chi-square tests to compare the four groups (younger men, younger women, older men, and older women) in terms of their yes versus no responses. For the total behavior change score, we calculated how many specific behavior changes each participants endorsed. In analyses, we used Tukey HSD post hoc tests to compare the average total number of changes endorsed by the four groups (younger men, younger women, older men, and older women). Within each row, when two percentages or means share a letter, it indicates that they were statistically different from one another. For the chi-square tests, we used a significance level of *p* ≤ .01.

Relationships Between COVID-19 Worry, Risk Perceptions, and Behavior Changes {#s13}
----------------------------------------------------------------------------

COVID-19 worry was related to the total number of behavior changes made in response to COVID-19. As given in [Table 4](#T4){ref-type="table"}, this was true for all participants, regardless of age or gender. Although worry tended to be more strongly associated with behavior change than risk perceptions, this difference was only statistically significant for the younger adult participants.

###### 

Bivariate Correlations Between Composite Behavior Change Scores With COVID-19 Risk Perceptions, and COVID-19 Worries as a Function of Age Group and Gender

                  Risk perceptions   Worry      Difference
  --------------- ------------------ ---------- --------------------------
  Younger men     .030               .597\*\*   *z* = −3.87, *p* \< .001
  Younger women   .297\*\*           .543\*\*   *z* = −2.10, *p* = .018
  Older men       .353\*\*           .422\*\*   *z* = −0.68, *p* = .248
  Older women     .103               .295\*     *z* = −1.35, *p* = .088

*Notes.* COVID-19 = coronavirus disease 2019. For each group, we assessed whether the correlation between total COVID-19 behavior changes and COVID-19 risk perceptions was significantly different in magnitude from the correlation between total COVID-19 behavior changes and COVID-19 worry. This was done using the dependent samples calculator at <https://www.psychometrica.de/correlation.html>.

\**p* \< .05, \*\**p* \< .01.

Covariates {#s14}
----------

None of the conclusions reported above change when including the following covariates in analyses: (i) data collection date, (ii) subjective health, (iii) educational attainment in years, (iv) political orientation, (v) marital status, (vi) rural/urban dwelling, (vii) subjective socioeconomic status, (viii) employment status, and (ix) race/ethnicity.

Discussion {#s15}
==========

Perceived risk and worry are often discussed synonymously, as both involve beliefs about negative future consequences. However, within the context of COVID-19, we found that perceived risk and worry had different associations with age and gender. Older adults perceived the risks of COVID-19 to be higher than did younger adults. However, older men were less worried about COVID-19, particularly when compared with their younger counterparts.

These findings are consistent with prior research showing that older adults report less worry than younger adults, and men report less worry than women (e.g., [@CIT0007]). They are also broadly consistent with research showing that compared with younger adults, older adults exhibit less health anxiety ([@CIT0010]), and also exhibit less worry and fewer PTSD symptoms following natural disasters and terrorist attacks (e.g., [@CIT0025]; [@CIT0026]). This may be due to older adults possessing superior emotion regulation and coping strategies (e.g., [@CIT0005]). Consistent with this, [@CIT0029] examined the emotional responses of Hong Kong residents (aged 18--86) to the SARS epidemic. Although they did not assess worry, they found that older adults consistently reported less anger and also had the greatest increase in the use of emotion-focused coping strategies.

Age-related decreases in worry are likely beneficial for mental health. However, because worry is a key determinant of behavior (e.g., [@CIT0015]), this may also result in older adults implementing fewer behavior changes. Consistent with this, the older men in this study not only had lower levels of COVID-19 worry, but also had implemented fewer behavior changes when compared with the other participants. This complements a prior report documenting a relationship between "functional fear" and COVID-19 behavior change ([@CIT0014]), and suggests that group differences in affective responses to the pandemic may play an important role in predicting behavior changes.

There are also limitations of this study to acknowledge. Our effect sizes were small, and our convenience sample were community-dwelling, predominately well-educated, white individuals with internet access. Although our results did not change when we adjusted for background factors, patterns reported here may not hold for all older adults. We also note that data collection took place from March 23 to 31, 2020, a time in which U.S. residents were still learning about the risks of COVID-19 and were formulating their emotional stance to the pandemic. Although this allowed us to examine group differences in first responses to the pandemic, patterns may change as the impact of COVID-19 changes over time.

In summary, in the early phases of the COVID-19 pandemic, participants in this study reported moderate levels of COVID-19 worry and had implemented substantial behavior changes to reduce COVID-19's spread. However, compared with the other participants, older men reported relatively less worry and the fewest total number of behavior changes. This is problematic given that the COVID-19 case fatality rate is also highest among older men (e.g., [@CIT0023]) and suggests a critical need for COVID-19 behavioral change interventions targeted at older men (for a discussion of motivating self-regulated behavioral change in older adults, see [@CIT0003]). These results also highlight the importance of understanding emotional responses to COVID-19, and how these may vary across different demographic groups, as worry is related to behavioral responses.

Funding {#s0104}
=======

None reported.

Conflict of Interest {#s0105}
====================

None reported.

This study was not preregistered. Data and study materials are available from the first author upon request.
